Truncated thioredoxin (Trx80) induces differentiation of human CD14+ monocytes into a novel cell type (TAMs) via activation of the MAP kinases p38, ERK, and JNK.
Thioredoxin truncated at its carboxy terminal (Trx80) acts as a cytokine that stimulates monocytes and eosinophils. In the present study, Trx80 was shown to induce differentiation of human CD14(+) monocytes into a cell type not described previously, which we designate as Trx80-activated monocytes (TAMs). TAMs resemble immature dendritic cells (iDCs) generated in the presence of granulocyte-macrophage colony-stimulating factor (GM-CSF) and interleukin 4 (IL-4) in that both these cell populations exhibit increased proportions of CD1a(+) and mannose receptor (MR)(+) cells. However, in contrast to iDCs, TAMs express high proportion of CD14 and lower proportion of CD83 and HLA-DR. Functional assays revealed that, in comparison to iDCs, TAMs 1) exhibit a higher pinocytic capacity; 2) release significantly higher amounts of the proinflammatory cytokines tumor necrosis factor-alpha (TNF alpha), IL-1 beta, and IL-6 and of the anti-inflammatory cytokine IL-10; and 3) induce a significantly lower proliferative response in allogeneic peripheral blood mononuclear cells (PBMCs). Indeed, Trx80 appears to be the first endogenous substance shown to have the capacity on its own to induce IL-10 production by monocytes. Analysis of the mitogen-activated protein (MAP) kinase signaling pathway revealed that Trx80 induces phosphorylation of p38, extracellular signal-regulated kinase (ERK) and c-Jun N-terminal kinase (JNK). We propose that Trx80 is an early signal in response to danger, and that TAMs may play a major role in triggering innate immune responses.